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(54) Title: DEVICE FOR PROVIDING ADVERTISING TO SHOPPERS 




(57) Abstract 

JA portable device (10) "for accompanying a shopper during shopping in a particular store/includes a memory^(20) which 
stores^advertising-infonnation^nll ihTbrmati by the st%re7and~a^is^iay~(14) for dis- 

playing such information. Such advertising information may bedisplayed periodically ciuring-use of the device (10) by a shopper 
or the information regarding a particular product may be displayedin response? to a trigger signal in the vicinity of the particular 
product concerned so a shopper sees the information displayed as the shopper approaches the pro^uct being a^vertised by the 
display (14). The device preferably also includes input keys (15, 24) and the memory (20) contains store directory information so 
that a shopper can use the device to determine the location of specific products. 
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DEVICE FOR PROVIDING ADVERTISING TO SHOPPERS 
SPECIFICATION 

Background of the Invention 

Field: The invention is in the field of 

advertising devices and shopping aids wherein 

> advertising can be tailored and directed to shoppers 

in a particular shopping location and may be 

directed to a particular shopper's interest. 

State of the Art: The extremely large number 

of items carried by the average supermarket or super 

store, or entire shopping malls, makes it difficult 

for advertisers to advertise specific products to 

specific customers who may be interested in such 

products and to advertise directly to the shopper 

while the shopper is shopping* In-store advertising 

15 displays are effective for shoppers who actually 

find and pass the displays, and in-store 

announcements are effective for the few shoppers 

actually interested in the particular item being 

announced* However, in-store daily or weekly 

20 specials are normally too numerous to announce in a 

manner that most shoppers will hear, since 

announcements made on a continuous basis destroy the 

atmosphere most stores try to create and would annoy 

many shoppers. 

25 A major problem with supermarkets, super 

stores, or malls is that it is very difficult for a 
shopper to locate the particular type of item being 
looked for. Thus, if a shopper goes into a 
supermarket looking for peanut butter, unless the 
shopper has purchased peanut butter at that store 
recently so she or he knows where the peanut butter 
is kept, it can be difficult and frustrating to 
locate the peanut butter. A number of stores have 
developed store directories or store maps to help 
the shopper find general categories of goods, but 
they are difficult to use. Large stores or shopping 
malls have also tried large, stationary computerized 
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video display equipment by which a shopper trying to 
find the location of certain goods can enter the 
common name of such goods into the equipment through 
a keyboard or by touching successive on-screen menu 
displays and the location of the desired goods will 
be displayed to the shopper on the video display. 
Some such equipment also includes a printer to print 
out the location of the desired goods so the shopper 
can locate several desired goods at once and does 
not forget the location of one of the desired goods 
while locating the others. A problem with this type 
of equipment is that most stores that might have 
such equipment have only a limited number of units 
and, since the units are stationary, a shopper first 
has to locate an available unit before she or he can 
use it, 

SUMMARY OF THE TNVENTION 
The invention enables a shopper to be 
20 continually reminded of various specials in force at 

a particular shopping location, to be reminded of 
certain brands of products available at such 
location, or to ask and be told where certain 
products can be found. All of this is achieved by 
25 arfinf ormation storage and output device designed to^ 

be kept_in_prgximity to a shopper during sho pping,^ 
The ji evice stores inf orma tionjo be directed to the 
shopper and provides such information periodically 
to the shopper during shopping and may incorporate 
30 a shopping location directory along with interface 

means whereby a shopper can enter a particular type 
of product desired and the device will provide 
information to the shopper as to the location of 
such product. The device can also be made to 
35 provide information to a shopper as to any specials 

the store may have on such a product or to provide 
an advertising message regarding a particular brand 
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r- 



15 




invention includes an 
irifofffat~i^n~~storage^ systeSTj in which the 



inf ormatXon^jto"be provided is~~~stored, as well as 
|cneans for period ically receiving inf drmatron - to~~be^ 



stored.^ /Means are also provided for selectively j 



supjDiy Ing stored ^ information to an inf ormatiorD 
<putpi^ in f ormation s tored in Jthe] 

^vlce^can^ be periodically updated and can^be^ 
1° sup^ied_sel^ti^^lY^t^anpotential customer. " 



In a preferred form of the invention, the 
information storage or memory system and the 
information output means are incorporated in a 
d^evoc^^ onto the handle of the usual type 

^5f sfiopplng^cart or is in the form_of_a^ 
hand le for the usual t ype of shopping carB, which 
device or handle i ncorporates a batte ry as a power 
source and a /lj^ id crystal displa ^_(L CD)7 on which 
shopping and advertising information is displayed to 
20 the shopper as the shopper shops. The battery is 

easily replaceable or rechargeable and the entire 
device or handle may be made easily removable and 
replaceable by authorized personnel so maintenance 
can be easily carried ol ^j__phe memory system is 
25 ^ : pr^f^ably^f^a~type that can be repr o^ammedTby 

/remote control such as by infrared transmission^ - ©^ 



/fcyjirtrasgnic^ radio ^ignalsT] 

In its simplest form, the device may have 
merely a series of advertisements for various goods 

3 0 sold by the store concerned stored in the memory of 

the device; the advertisements are then displayed to 
the shopper in a preferred sequence or randomly 
through the LCD display. An audio device, such as 
a beeper , can be set to sound each time a new 

35 advertisement is displayed so as to call the 

shopper's attention to the display. Rather than 
merely displaying the advertisement on a preset or 
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random basis, tHe^fctev^^ to~ r eceive / 

t^gge^signals^fr^^rari ous pro duct^Loc^ions~so / 
that no display is presentjarrfcil the device comes] 



with i n a cer tain range of a product and receives a, 
t^i^ger^ignal which triggers a specific one of thej 



advertise ments stored . ^Thus, unj^ts_wh ich gener ate 



"ghe^t rigger signals may be" located on or near 
d~il^ll*ys~or^ shelf loc ^ion^ of cert ain' 

p ^duc ts^so vhen a shoppef^~withr~€he devic^ nears / 
1 0 jsuchT~product sy~ the^d evicend Trspl^y s^h~^aVe rt i s emen ^ 

for__that_ particular product, j ~In €fiilT~way, the 
advertisement, along with information as to special 
prices, is given a shopper when in front of the 
product concerned. 
15 In another form of the invention, the device 

may also include a keyboard or other input means 
through which a shopper can enter or select various 
categories of goods desired and the memory will 
respond by a display on the LCD of the location in 
20 the store where such goods can be found. This may 

be followed immediately by an advertisement of a 
particular brand of such goods. In this way, an 
advertiser can selectively reach the shopper looking 
for a specific type of goods and, hopefully, can 
25 influence the shopper at the point of sale* Even if 

the shopper knows the location of the goods desired, 

c — — . 

the ^ shoppe r can enter the class of goods int o th e J 

device to see if an^^p^ci^l^^kre eur^Sfftly iiT^ 

effect for^^chr^ood^byn^ans of^Id vert i ;seme"Hts ] 



rpresently on the dis play, f 



The store directory feature provides the 
advantages of less personnel time spent directing 
shoppers to the location of specific goods, of more 
satisfied shoppers in that a shopper can easily find 
3 5 desired goods, and of specifically targeted 

advertising for a producer directed personally to a 
potential purchaser at the time of making a 



purchase. If desired, the device with keyboard can 
also operate as a calculator for the convenience of 
the shopper. 

When the device is incorporated into a shopping 
cart, the system may be easily updated while the 
cart is in a usual cart storage location* Most 
stores that use shopping carts have one or more 
storage locations near entrance doors. Carts are 
taken from such areas by shoppers and, after use, 
the carts are returned to such areas to be available 
for further use. The means for receiving 

information to be stored may be such as to receive 
inf ormat i on i njany one of ^a^j variety of * /at y s » y^For 
-example, the device may include an infrared 




£ecei/von^ to those used for remote 

controj^^o f telev ision jset s , /and an infrared^ 




l^ho^ingTcart storage. jj ^us r _ ^n„nevj.nf ormation) 
/is tc^be ^ stored in the device , such information is! 
^transmitted directly to the carts . ] /'Rather than 
^be^ng_adapted_ to r e ceive J^fori^ti^n by infrared] 
/t ransm ission, the memory system may be of a type^j 
fthat will receive info rmation by^other means, such J 
as by ultrasonic, inductive, or^ radio signals.) 

If desired, the device may also include one or 
more speakers and receiving means for receiving 
localized broadcast signals so local announcements 
may be broadcast, either storewide, or very 
localized in the vicinity of a certain product or 
special display. 

Also, the device of the invention may be 
included as part of a shopping cart anti-theft 
system wherein the device is programmed to receive 
a preset signal at preset intervals. The preset 
signal is provided in the store and store parking 
lot, but is localized to such areas. If the signal 
is not received by the device at the preset 



intervals, as will happen if the cart is taken 
beyond the area in which the signal is provided, an 
alarm is activated advising the shopper taking the 
cart to return it to the store. 

THE DRAWINGS 

In the accompanying drawings, which show the 
best mode presently contemplated for carrying out 
the invention: 

Fig. 1, is a side elevation of a shopping cart 
showing a device of the invention installed on the 
handle; 

Fig. 2, a top plan view of the shopping cart of 
Fig. l; 

Fig. 3, an elevation of the display face of the 
device of the invention taken from the standpoint of 
the line 3-3 of Fig.l; 

Fig. 4, a view similar to that of Fig. 3, but 
showing a different configuration of the display, 
with keyboard for shopper input; 

Fig. 5, a view similar to that of Fig. 3, but 
showing a still different configuration and 
arrangement ; 

Fig. 6, a block diagram representative of the 
system of the invention; 

Fig. 7, a circuit diagram showing circuitry for 
transmission and receipt of data by infrared 
signals; 

Fig. 8, a flow chart showing operation of a 
microprocessor program usable with the device of the 
invention to control receipt of data by the device; 

Fig. 9, a circuit diagram showing circuits for 
transmission and receipt of data inductively; 

Fig. 10, a circuit diagram showing circuits for 
transmission and receipt of data ultrasonically; 

Fig. 11, a flow chart similar to that of Fig. 
8 , but showing how an anti-theft alarm can be 



incorporated ; 

Fig. 12, a block diagram of an optional 
broadcast system usable with the device; 

Fig. 13, a schematic circuit diagram showing 
circuitry for transmission of display trigger 
signals by infrared transmission; and 

Fig. 14 f a flow chart similar to that of Fig. 
8, but showing how display trigger signals can be 
incorporated . 

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENT 
Figs. 1 through 5, show the invention as 
specifically adapted for use in connection with the 
normal shopping carts currently used in 
supermarkets, super stores, and variety stores. As 
shown, the device 10 is mounted on the handle 11 of 
the usu al sho pping_ca rt 12 . Th^dev±ceHLr^rurd~es a' 
(housing 13 , a display area and7~ iiT~€he~pref erred 
embodiment shown in Figs. 4 and 5, a keyboard 15. 
If provided, the keyboard may be variously located 
relative to the display. As shown in Fig. 4, it may 
be segregated at one side of the display. As 
indicated in Fig. 5, it may be at and extending 
along either the top or the bottom of the display. 
In any event, the device is mounted so that the 
display is easily visible to a shopper using the 
shopping cart and so that the keyboard may be easily 
used by the shopper. £f~the device"uses an~inf rared^j 
Sat a -r eceiving means ,^ == a^ = ^indo.w = rl 6 , FigT 2_^_^is3 

provided to rec e ive t he_transmitted^ infrared] 

/sxg nals.. battery-access cover 17 is provided to 
provide access to a suitable electrical storage 
battery (not shown) , such as a rechargeable nickel- 
cadmium battery, for recharging or replacement. If 
desired, a solar panel 18 may be included to provide 
power to the device for recharging the batteries 
during conditions of sufficient light. 
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Rather than providing the device in a housing 
which is mounted on the usual handle of the normal 
shopping cart, a special shopping cart handle with 
the device built into the handle may be provided. 
5 In such instance, the battery may be housed in a 

removable portion of the handle for easy removal for 
charging or replacement. Further, the device on the 
handle , or the handle itself, is mounted in a manner 
that it is difficult for an unauthorized person to 
10 remove, but may be easily removed by an authorized 

person with the proper tool or a key. 

As shown by the block diagram of Fig. 6, the 
basic device of the invention includes an 
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information storage means or memory 20 which stores^ 
^inforT ^tion ^Rer^in relating to shopping at the^ 
^location in w hich the device is used J~~ IjThi^ 
ririf ormat ion , for example, ma y b e ad vertising7 
|information and store di rectoir yr^nf ormatTionT? The 
^device als o inc ludes informa ti on receiving means 2TJ? 
20 Tso tfiatr^inf ormatiqn j2aLQ^be_updated remotely ,^.and 

jinf ormat ion output^means, such as a vi sual di splay^ 
^22^j so that the stored information can be 
communicated to the shopper using the device. A 
control means 23, such as a microprocessor, controls 
25 operation of the device and, as such, operatively 

associates the information receiving means with the 
memory to insure that information received by the 
information receiving means is properly stored in 
the information storage means. The control means 2 3 
30 also selectively provides information from the 

information storage means to the information output 
means. The device may also include shopper input 
means 24, such as a keyboard, through which a 
shopper using the device can input information to 
35 the control means. 

Since in many stores promotional specials, 
desired advertising, or other information changes on 



WO 91/14984 



PCT/US90/07128 



a weekly or even daily basis, information stored in 
the device of the invention has to be updated each 
time the information changes. The information 
receiving means is provided for updating the 
information stored in the device and may take many 
forms, its purpose is to receive information to be 
stored in the information storage means from a 
r^ote_^s ^rcej ^^The~" receiving means may receive^ 
/information, for example, via infra red transmission, f 



10 .^ultrasound transmission, inductive transmiWion7~6rl 

^r adio transmission. ^ Information received by the 
receiving means is sent through control means 2 3 to 
the information storage means. 

Control means 23 is preferably a CMOS 
15 microprocessor such as a Motorola MC68HC705C8. The 

CMOS structure gives the microprocessor a low power 
requirement to reduce battery drain and increase 
battery life. The microprocessor is connected to 
the information storage means such as a CMOS static 
20 random access memory (RAM) chip available from many 

sources such as Motorola. The RAM chip should have 
a minimum of 16K memory capacity. 

Control means 23 is also connected to an 
information output means 22 such as an LCD visual 
25 display available from many sources such as Hitachi. 

The size and capability of the display used will 
depend upon the output requirements of the device. 

In most cases, it is also preferred that a 
shopper input means, such as a keyboard 24, also be 
30 provided and connected to the microprocessor 23. 

The keyboard may be a separate keyboard unit such as 
a low cost membrane or rubber keyboard, as shown in 
Fig. 4, or the keyboard may be incorporated into the 
display so that when it is desired to use the 
35 keyboard, the keys are displayed along the bottom of 

the display as shown in Fig. 5 and merely touching 
the display over the key operates the key. While 
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the keyboards shown have separate keys corresponding 
to each letter of the alphabet, keyboards with a 
lesser number of keys could be used satisfactorily. 

The device will also include an oscillator 25 
which acts as a clock for the microprocessor, and 
will include a power supply 26. No connections for 
the power supply are shown so as not to complicate 
the figures , but the supply will be connected to all 
blocks to supply the required operating power. 
Since the device is portable, the power supply will 
normally take the form of some type of battery, 
preferably a rechargeable type of battery, such as 
a rechargeable nickel-cadmium battery. A lithium or 
other type battery could also be used. A solar cell 
can be provided to provide power to the device, but 
if provided will preferably be in addition to the 
battery and will be used to charge the battery 
during periods of sufficient atmospheric light. In 
such instance, the battery provides power and 
ensures integrity of the memory and operation of the 
device in poor light conditions. If desired, an 
extra battery can be provided to supply power to the 
memory and preserve the data in the memory when the 
battery powering the full circuitry discharges to an 
extent that it can no longer power the device, or 
during the changing of such battery. 

Since power consumption of the device and 
resultant battery drain is a concern, it is 
desirable to keep power consumption as low as 
possible. Power consumption is minimized during 
normal operation of the device by using a CMOS type 
microprocessor and memory and by using a low 
frequency crystal such as a 32KHZ watch crystal as 
the clock oscillator 25. Also, special data input 
routines, as will be explained, are utilized. It is 
also preferred to provide an active operation switch 
to start and continue operation of the display only 



during periods of use of the device. Thus, when the 
device is not in use, the display is switched off to 
reduce the power drain and increase battery life. 
The active operation switch may take several forms 
such as a motion sensor or proximity switch or may 
be activated by a trigger signal transmitted to the 
device. However, with the low power requirements of 
modern LCD displays, satisfactory battery life can 
usually be obtained without turning off the display. 

In operation, information regarding store 
specials, desired advertising, and other information 
such as store directory information is remotely fed 
to the device via the information receiving means 
21. Control means 23 stores the received 

information in the storage means 20. The 
information transfer will usually take place in an 
area where the carts are normally stored, such as 
the cart storage areas near the entrances to the 
store. In this way, data signals localized to such 
storage areas can be used and, since usually 
substantially all carts are returned to the cart 
storage areas at least several times during a day, 
substantially all carts will receive updated 
information . 

When a shopper takes a cart from the cart 
storage area, if active operation of the device has 
been stopped, active operation of the device is 
initiated by the operation switch 27. This switch 
may be activated by motion of the cart as it is 
moved about by the shopper or by sensing the 
presence of the shopper, such as the presence of the 
shopper" s hands on the cart handle as the cart is 
moved. The control means will preferably have a 
timer to continue active operation of the device for 
a set period of time, such as two minutes, after 
each activation of the operation switch 27. Thus, 
as long as the cart is moved or the hands are placed 
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on the handle during the time of active operation of 
the device, active operation continues for 
additional time periods. 

When active operation of the device starts, 
5 control means 23 selects information from storage 

means 20 and displays it on display 22. In its 
simplest form, the^stored informatio n wi ll represent) 
a^plura 1 ity_j of ad vert i sing displ ays either) 
advertising ^in store specials or merely adverti sing"] 

10 paftXcular^)roducts soldTb y the jtoreT j For example, 

as shown in Fi~g7 3 , arT~advert ising message for a 
display could read "Skippy the super chunk peanut 
butter is on sale now. 28 oz. is 30 cents off." 
This message would be displayed for a set period of 

15 time, such as five seconds, and then a different 

message for a different product would be displayed 
for a like period of time, followed by a third 
different message, and so on. Messages would 
continue to be displayed and changed at the preset 

20 intervals for as long as active operation of the 

device continued. If there was no movement of the 
cart, or other required action to maintain active 
operation within the preset period , active operation 
would cease and there would be no display until 

25 active operation was again begun by activation of 

the operation switch 27. 

>THe control means 23 may be programmed toj 



always start With the same message and proceed 



*ed~j 

/through the stored messages in a predetermined ~~ 
3 0 order, on messages may be randomly seTected~~^wxtlT^ 

each message having an equal chance to be chosen 
each time a new message is displayed. In this way, 
over a period of time all stored messages will have 
an equal chance of being displayed to a shopper. An 
35 audio output device 28, such as a beeper, may be 

included in the device to produce a sound each time 
a new message appears on the display, or at various 
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other time intervals, to draw the shopper's 
attention back to the display so the shopper can 
take note of new messages. However , care must be 
taken that sounds are not produced at a rate which 
5 annoy the shopper. Thus, in many cases an audio 

output will not be desired. 

Alternately, rather than starting operation of 
the display when a shopper starts moving the cart, 
the operation of the device could be started by 

10 receipt of a start or trigger signal transmitted to 

the device. In such instance, the start signal can 
identify the particular advertising message to be 
displaygd^^F or such operation ^jLocaT^ 
/^jrcjj^^ the star t^ an5 ==: Kd^irtisement / 

1 5 ^s^I^tion,^ 

device^ jjucai_a^ or other transmis^ i^nT-^ 

are- located-on^she_rves_aJ^ngsi 
{pr^>duci^^ 

o r r ^th^rwise~lgc aLted : ^t o pr o vide"the^tr igger^s igna 1 
2 0 io cal-l-y — in — the — iimfe^i I at^~^area of the^ ^product— ^ 

concerned. -^Thus, such a transmitter may be located 
adjacent the Skippy peanut butter so that as a 
shopper approaches the peanut butter on the shelf, 
the device receives the trigger signal from the 
25 transmitter and displays an advertising message such 

as the example previously used, ^Skippy^the— supers 



35 




^cents^off . "^In this way, the advertising message isj^ 
shown to the^ shopper as the shopper is in front^of^ 
30 the peanut butter and j^ ediately at t he time when 

fa^e^ec^Qn__of_bh^ product is to be made, ^or at 




jproduc t to entice the -shopper to^jgurghagej^ the ] 
[_productJ An audio signal may be activated each time 

a display is activated to draw the shopper 1 s 

attention to the display. 

If the trigger transmission is the same type of 
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transmission as used for transmission of the updated 
information to be stored by the device, such as both 
being by infrared transmission, the trigger 
transmission can be received by the information 



receiving mean 21 . T^e^ inf or mat ibrT~ r ece ived xs~^ ~y 
c^oded-dif f erentl^ 

r stored — by —-the — device^^HdT^s^^^^o.gnized^by thei^ 




adv^ti^ing ide ntif ied by the trigger transmission 
10 ^ and~^ auses^i t to be dis pl ayed f or a pre determine d] 

— "sucST""" as ten seconds^ After 




displaying the triggered advertising, the device 
becomes inactive until a further trigger signal is 
received • 

15 If the trigger signal is a different type of 

transmission than the information update 
transmission, such as the trigger signal being 
transmitted by radio transmission or ultrasonic 
transmission while the information update 

20 information is transmitted by infrared transmission, 

the operator switch 27 can include a receiver 
suitable for receiving the trigger signals and 
sending them to the control means which retrieves 
and displays the desired advertising. 

25 The advantage of this type of triggering 

operation where the advertising is display for only 
about six to ten seconds, is that the display is 
active much less of the time so that battery life is 
extended, in some cases from about two weeks to 

30 about six months, the shopper is actually in front 

of the goods being advertised during the 
advertising, and the advertising is more directed 
and comes when the customer is interested in the 
particular advertising concerned so does not block 

35 out continuous advertising from his or her mind. 

Thus, the shopper is not subject to continuous 
commercials as he or she shops. 



15 

While the device is effective in the form 
described merely displaying a sequence of 
advertising messages and in such form no shopper 
input means is required, in many instances it will 
be desirable to provide a store directory in 
association with the device and in such instances 
the shopper input device, such as keyboard 24, may 
be incorporated into the device. Where such is the 
case, directory information is stored in the memory 
in addition to the advertising messages. While 
information could be stored and the control means 
arranged so that if a shopper wanted to know where 
to find the peanut butter in the store, the shopper, 
using the keyboard, could enter the words "peanut 
butter" and the location of the peanut butter would 
be displayed, it is preferred that the directory 
information be stored as general categories and that 
the general categories be displayed by menu for 
selection by the shopper. Most supermarkets have 
about 40,000 different stock keeping units (SKU's) 
i.e. 40,000 different products. These can, however, 
be broken down into about 100 categories of products 
such as dairy, cookies, canned fruits, etc., which 
will meet the needs of most shoppers. Categories 
where the location of such categories in the store 
is usually obvious, such as fresh fruits, 
vegetables, and meats, need not be included in the 
directory. The greater the memory in the device, 
the greater the number of categories that can be 
stored and the narrower the categories can be 
defined. With the categories stored in memory, the 
control means is programmed so that when a shopper 
depresses a key on the keyboard, the various 
categories beginning with the letter depressed will 
be sequentially displayed. Thus, if a shopper is 
looking for peanut butter, the shopper touches the 
"P" key. The "P" categories would then be displayed 
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in sequence with each category displayed for a set 
time, such as three seconds, so it can be seen by 
the shopper. For example, the first category 
displayed may be "pans" followed by "party goods" 
followed by "peas" followed by "peanut butter" 
followed by "pies" and then "pizza". The shopper 
looking for "peanut butter" would depress a special 
key, such as the last key of the display, when 
peanut butter was displayed, and the display would 
then stop scrolling through the categories and 
display "Peanut Butter 12-A", Fig. 4. This tells 
the shopper that the peanut butter is located on 
aisle 12-A. The control means can then be 
programmed to display any advertising message in the 
memory dealing with peanut butter so that the 
advertising message is directed to a shopper 
specifically looking for and ready to buy peanut 
butter. If the shopper missed the desired category, 
the shopper can go through the categories again, or 
a key can be provided to reverse the scrolling order 
to thereby back up the list of categories. 

With the directory feature, even if a shopper 
knows where to find the goods being purchased, the 
shopper can enter the category of goods into the 
device in the manner indicated to see if there are 
any specials for those goods in effect. 

As indicated, the remote data transfer to the 
carts can be accomplished in various ways. The data 
to be supplied to the device is assembled in a 
separate unit such as an in-store computer. The 
information as to the specific advertisements 
regarding daily or weekly specials, other products 
to be advertised, and store directory information is 
entered into the computer and can be edited in the 
computer. Thus, when specials or advertisements are 
to be changed, they can be easily changed by store 
personnel using the central store computer. Rather 
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than using the store computer, a special separate 
computer for the purpose of compiling the 
information for the carts can be provided. 
Alternately , the information to be fed to the carts 
could be compiled at a central location and first 
transmitted to individual stores over telephone 
lines, by microwave transmission, or by other means 
whereby the information is received by individual 
stores for further transmission to the carts. In 
any event, once the information to be supplied to 
the devices is compiled, it is transmitted to the 
individual devices on the carts. 

As indicated previously, this transmission to 
the carts may be made in various manners, such as by 
infrared transmission. norther, it is 

advantageously made in a local area where the carts 
can be placed to receive the transmission. 
Conveniently, this local area can be the normal cart 
storage area or other areas near the entrance doors 
to the store where the carts are normally placed. 
Alternately, the transmission of the information 
could cover the entire store, and areas outside the 
store, if desired, to reach carts regardless of 
their location . 

Fig. 7 shows a basic data transmission system 
for transmitting and receiving infrared signals that 
can be used with the device of the invention. The 
data from the computer *in which the data is 
compiled, or from other data sources, is supplied to 
the input of driver and modulating amplifier 35. 
The output of driver amplifier 35 controls the 
operation of light emitting diodes indicated as LED1 
to output the data from the computer as modulated 
light of infrared frequency. Resistors Rl are 
provided to limit the current passing through the 
diodes LED1. Several diodes LED1 will normally be 
provided to insure that the infrared signal covers 
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the entire area desired to be covered. These diodes 
can be mounted on or suspended from the ceiling over 
the cart storage area, and directed to cover the 
entire storage area, or can be positioned and 
directed to cover wider areas, if desired. 

Each device on a shopping cart will include as 
its information receiving means 21, an infr aired 
photodiode Dl which receives the infrared light 
signal produced and transmitted by the LEDl's. The 
photodiode Dl is connected across the inputs to 
amplifier 36 and produces a voltage when receiving 
transmitted signals. The output of amplifier 3 6 is 
connected to the input of demodulator amplifier 37 
which demodulates and conditions the received 
signals for use by the device's microprocessor. The 
output of demodulator 37 is sent to the 
microprocessor which evaluates the data received. 
Resistor R2 and diode D2 control the gain and 
demodulation properties of demodulator 37. The 
information receiving circuitry may be continuously 
'ready to receive a transmission of information, or 
power to operate the information receiving circuitry 
may be controlled so that the circuitry is turned on 
only when information to be received and stored is 
being transmitted. 

While the transmission of data to the 
individual devices on the shopping carts can be 
scheduled to take place at certain times when all 
shopping carts can be rounded up and placed in the 
data receiving areas, such as at night when a store 
is closed, in many instances it may be desirable to 
be able to transmit new or updated information to 
the devices at any time and as often as necessary to 
keep the information properly updated. In order to 
conserve power while watching for updated 
information which may be received at any time by the 
information receiving means, rather than keeping the 
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information receiving means activated on a 
continuous basis, the microprocessor may be 
programmed to activate the information receiving 
means for a very short time duration at regular 
5 intervals of time. For example, the information 

receiving means could be activated for a period of 
10 milliseconds every two minutes. This provides a 
duty cycle of only 0.008%. This extends battery 
life and allows data transfer electronics to require 

10 more* power than would be the case if the information 

receiving means was continuously activated. Each 
time the information receiving means is activated , 
the microprocessor determines if any information is 
being transmitted to the device. If no information 

15 is being transmitted, the information receiving 

means is deactivated for another period. 

When data is being transmitted to the 
information receiving means , such information can be 
coded and the particular code repeated several times 

20 during the transmission. When the information 

receiving means is activated and the microprocessor 
determines that information is being transmitted to 
the carts, the microprocessor is programmed to 
compare the code in the transmission with the code 

25 of the prior transmission of data received. If the 

code is the same as the code for data already 
received, the microprocessor again deactivates the 
information receiving means for another period. If, 
however, the code is different from that in 

30 information already received by the device, the 

microprocessor keeps the information receiving means 
activated for the time necessary to receive the 
entire transmission of information and stores such 
information received in the information storage 

35 means. It also stores the code provided with such 

information so that it can determine when new 
information is provided . In such instance , the 
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information to be /transmit ted to the ca rts will be 
repeate d a number o f times to ins ure tha t 
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5 Fig. 8 shows a program flow chart for the 

operation of the microprocessor as described above. 
Upon start of operation of the program, power is 
supplied to the information receiving means, such 
as through connection 38, Fig. 7, for ten 

10 milliseconds every two minutes. Upon activation of 

the information receiving means, the microprocessor 
determines if a data signal has been received. If 
"No" the program merely continues to cycle power on 
at the set periods of time. If "Yes", the power to 

15 the receiver is kept on until the code is received. 

The code is checked to determine if it is the same 
as information already received. If "Yes" the 
program goes back to its cycling mode. If "No", the 
new data transmission is accepted and the data 

20 stored. When the complete data transmission is 

accepted, the power to the information receiving 
means is shut off and regular cycling is begun 
again. 

Fig. 9 shows schematically the circuitry used 
25 if the data transmission to the device is done 

inductively. An inductive loop 40 is provided 
around the area where the shopping carts are stored - 
The data transmission signals are generated by the 
induction loop. Each information receiving circuit 
3 0 includes a pick-up coil 41 connected to the inputs 

of amplifier 42. The output of amplifier 42 is 
connected to the input of amplifier 43 which 
provides the output data signal to the 
microprocessor. Resistor R3 and diode D3 control 
3 5 the gain of amplifier 43. The power to the 

amplifiers 42 and 4 3 may be controlled as described 
above . 



Fig, 10 shows schematically the circuitry if 
the data is transmitted to the device 
ultrasonically . The data from the computer is 
amplified and modulated by modulator amplifier 45 
and sent to ultrasonic transducer 46 which produces 
the ultrasonic signals. The information receiving 
circuit includes an ultrasonic receiver 47 which 
receives the transmitted ultrasonic signals and 
sends them to amplifier 48. The output of amplifier 
48 is connected to demodulator 49 whose output is 
sent to the microprocessor. Again f the power to the 
circuit may be controlled as indicated. 

While three specific examples of information 
transmission and receiving circuitry have been 
given , it should be realized that various circuits 
can be used and that various other types of 
transmissions can be used. For example , rather than 
infrared, ultrasonic, or induced signals, radio or 
microwave signals could be used to transmit the 
information and could be transmitted from within the 
store, or from a central location outside the store 
such as a radio transmitter or satellite. 

The same transmission and receiving circuitry 
as shown in Fig.s 7, 9, and 10 may be used when 
localized trigger signals are to be sent and 
received. Thus, if the trigger signals are to be 
sent by infrared transmissions, a small self 
contained infrared signal transmission unit may be 
positioned in association with the product to be 
advertised. Each unit may be as shown in Fig. 13 
and include a microprocessor or other circuitry to 
supply the data input, along with the data 
transmission circuitry of Fig. 7. Referring to Fig. 
13, a transmission control means 50 is programmed to 
provide a data signal to the input of driver and 
modulating amplifier 51, similar to amplifier 35 of 
Fig. 7. The output of amplifier 51 controls the 



operation of light emitting diode LED 2 to output the 
data from transmission control means 50 as modulated 
light of infrared frequency. Resistor R4 is 
provided to limit the current passing through diode 
LED2 . With the local transmitter unit, a single 
light emitting diode may be used since only a very 
limited range of transmission is desired, although 
several light emitting diodes , as shown in Fig* 7 , 
could be used if needed for particular transmission 
patterns. The entire unit will usually be battery 
powered , such as by a battery Bl connected to the 
various circuit components in normal fashion, such 
connections not shown, since it will generally be 
located on a shelf where other power is not 
available, and is portable so can be placed where 
desired and moved as desired. 

The transmission control means may take the 
form of a microprocessor programmed to repeat a 
preset data or code signal which identifies the 
signal as a trigger signal and identifies the 
particular advertising stored in the device memory 
that is to be displayed in response to such signal. 
For example, if fifty different advertisements can 
be stored in the device memory, the advertisements 
may be stored and identified by numbers between one 
and fifty. Then, if the trigger unit is to be used 
on the Skippy peanut butter shelf, and the Skippy 
peanut butter advertisement is stored as 
advertisement number fifteen, the trigger signal 
would identify itself as a trigger signal and 
identify advertisement fifteen. If used with other 
products, other appropriate advertisement numbers 
would be used. 

The transmission control means may be 
permanently set with the data to be transmitted so 
that a particular unit would always be used to 
identify advertisement fifteen and another 



particular unit always used to identify 
advertisement sixteen, etc* , or the unit may be made 
programmable so that information from another 
computer or programming unit, indicated as "code 
Information Input" in Fig. 13, can be supplied to 
the unit to periodically set the particular output 
data generated by the transmission control means. 

As indicated above, when the information update 
signals to the device and the trigger signals are 
both transmitted using the same transmission medium, 
such as infrared transmission, both signals can be 
received by the same information receiving means 21, 
Fig. 6. If the information update transmission and 
the trigger transmission are transmitted through 
different mediums, such as one transmitted as 
infrared signals and one as ultrasonic signals, two 
receiving means will be provided. However, the 
received signals will both be provided to the 
control means 23, Fig. 6. The control means may be 
programmed as shown in Fig. 14. Generally, the 
periodic operation of the receiver will not be 
desirable since a shopper may pass by several 
trigger units generating trigger signals in a time 
period such as two minutes. Therefore, the receiver 
should operate at all times during use, or at short 
time intervals such as every ten or twenty seconds. 
If desired, the operator switch 27, Fig. 6, may 
switch the operation of the information receiving 
means of the device from periodic operation to 
constant operation when the device is actually being 
used by a shopper. For continuous use, power is 
continuously supplied to the receiver. The program 
determines if a signal is present. If so, it then 
determines if the signal is an information update 
signal. If so, the program operates as previously 
described to determine if the information has been 
previously received, and if not, receives and 
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updates it's stored information. If the signal is 
not an information update signal, the program then 
determines if the received signal is a trigger 
signal. If not, the signal is merely a stray signal 
and no action is taken. If it is a trigger signal, 
the program determines if it is the sajne as the 
immediately previously received trigger signal. If 
it is, no display is activated and the program 
starts over. This is to prevent continuous 
reactivation of the same advertising as the shopper 
stands in front of a particular product. If the 
trigger signal is not the same as immediately 
previously received, the program determines the 
particular advertisement to he displayed and 
operates the device to display the identified 
advertisement. After display for the predetermined 
time, a time of between six to ten second having 
presently been found satisfactory to impart the 
information to the shopper, the display clears and 
the program returns to start. 

If it is desired to incorporate an anti-theft 
feature into the device, signals similar to the data 
transmission signals may be provided throughout the 
authorized location for the carts. For example, if 
the data transmission is done by infrared signals, 
infrared signals may be generated throughout the 
store and the store parking lot. When data is not 
being transmitted, a holding signal can be 
transmitted, either continuously or periodically. 
Then, each time the information receiving circuitry 
is activated, the circuitry will receive either 
information signals or a holding signal, but in 
either case, the circuitry receives a signal. Fig. 
11 shows a flow chart for a modification to the 
program of Fig. 8 that can be used with the system. 
Upon activation of the information receiving 
circuitry, if a signal is present, the 
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microprocessor determines if it is a data signal or 
merely a holding signal . . If a data signal, the 
system proceeds as explained for Fig. 8. If a 
holding signal is received, the system continues to 
5 cycle on and off normally. If no signal is 

received, an alarm condition is noted. With an 
alarm condition noted, the device may take any of 
several desired appropriate actions. First, to 
ensure that false alarms do not occur, the system 
10 may be programmed to receive a predetermined number 

of consecutive alarm condition indications prior to 
actually activating the alarm. This makes it less 
likely that a missed signal or two caused, for 
example if the infrared signals are being used, by 
15 something blocking the signal window, does not set 

off the alarm. When the conditions for activating 
the alarm are met, action such as sounding an alarm 
device, or activating a synthesized voice output 
nicely asking that the cart be returned to the 
store, may be taken. By using a synthesized voice 
output for the alarm, a special message 
psychologically designed to induce return of the 
cart may be used. Thus, a message may state "We at 
X store are trying to keep grocery costs down. In 
order to help us reduce our costs and pass the 
savings along to you, please return this cart to our 
store." In addition to an audio alarm or message, 
a message such as "Please return this cart" could be 
displayed visually on the display of the device. 
3 0 Similar program modifications could be made to the 

program of Fig. 14, if desired to use the anti-theft 
feature with that program. 

The alarm system described would work similarly 
for signals transmitted by other than infrared 
35 transmission. Further, with such a system the data 

signals may be transmitted in one area of the store 
and the holding signal transmitted in other areas. 
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Additionally, the data signals and holding signals 
may be transmitted and received separately and by 
different means such as infrared transmissions used 
for data transfer and induced signals for the 
holding signals. . Various other signal and alarm 
conditions detecting circuitry and/or programs can 
also be used, the presence or absence of signals 
being used to indicate non-alarm and alarm 
conditions . 

In some cases it may be desirable to include 
one or more small speakers in the unit and a special 
receiving means for receiving localized signals, 
separate from the data signals, so that local 
announcements may be broadcast through the speaker. 
As the customer moves through a store , messages are 
received by the special receiving means in the form 
of infrared, ultrasonic, electromagnetic, or 
magnetic field inputs from small, short range 
transmitters. These transmitters may be set to 
operate only over short distances, so that a shopper 
receives a recorded,, message from the transmitter 
only when she or he is close to the transmitter, or 
may operate over the entire store for storewide 
announcements. Fig. 12 shows a block diagram of the 
system which includes a transmitter 55, a receiver 
58, and a speaker 57. The transmitted message, 
i.e., audio input, may originate from a continuous 
loop tape recorder, a solid state electronic 
synthesizer, or other source and relate to specific 
products or product dis plays, or may originate TLive 
from an announcer in the store or over a centralized 
store announcement system wherein announcements for 
stores are produced in a central location and 
transmitted to individual stores such as by 
microwave transmission. Thus, as a shopper 

approaches a product display, she or he may hear an 
audio message regarding the display, or he or she 
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may hear storewide announcements , when made. Such 
audio messages may be used with or without the 
special triggering of specific displays as 
previously described, or may be used in connection 
5 with or even as the triggering signals. 

When using a keyboard with the device, the keys 
can work as numerical input keys as well as alpha 
keys and the device can be made to function as a 
calculator. 

10 While the device has been described in relation 

to an attachment for shopping carts, the device, 
particularly if used in a shopping mall, could take 
the form of a device to be carried by a shopper or 
worn on a cord around the shoppers neck. 

15 Whereas this invention is here illustrated and 

described with specific reference to an embodiment 
thereof presently contemplated as the best mode of 
carrying out such invention in actual practice, it 
is to be understood that various changes may be made 

20 in adapting the invention to different embodiments 

without departing from the broader inventive 
concepts disclosed herein and comprehended by the 
claims that follow. 
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Claims 

1. A portable device for accompanying a shopper 
during shopping, comprising information storage 
means; means operationally associated with said 
storage means for receiving information to be stored 
from an information source so as to periodically 
update information that has been stored , said 
information relating to shopping at a particular 
location; information output means for communicating 
stored information to the user of the device; and 
control means for selectively providing information 
from the information storage means to the 
information output means. 

2. A device according to Claim 1, wherein the 
control means selectively providing information 
provides information in a predetermined order from 
the information storage means to the information 
output means. 

3. A device according to Claim 2, wherein the 
information output means is a display for visually 
providing information, wherein the information 
stored is information providing a plurality of 
separate visual displays, wherein information 
selected at any one time is information to provide 
one of the plurality of visual displays, and wherein 
the information provided in a predetermined order 
provides separate visual displays in a predetermined 
order . 

4 . A device according to Claim 3 , wherein the 
visual displays represent advertising for products 
available at the particular location. 

5. A device according to Claim 4, wherein the 
display is a liquid crystal display. 

6. A device according to Claim 1, additionally 
including shopper input means. 

7. A device according to Claim 6, wherein the 



shopper input means is a keyboard. 

8. A device according to Claim 6 /wherein the 
information stored includes information responsive 
to input from the shopper input means, and wherein 
the control means for selectively providing 
information to the information output means can 
select information responsive to predetermined input 
from the shopper input means and provide such 
selected information to the information output 
means . 

9. A device according to Claim 8, wherein the 
information responsive to input from the shopper 
input means is store directory information and the 
selected information locates products at the 
particular location in response to shopper input 
requesting such information for particular products, 

10. A device according to Claim 9, wherein at 
least some of the shopper input is stored in the 
information storage means as a series of 
predetermined shopper input prompts which are 
selectively displayed to the shopper for selection 
by the shopper as shopper input. 

11. A device according to Claim 10, wherein the 
predetermined shopper input prompts are categories 
of goods displayed for shopper selection, and 
wherein the information responsive to the shopper 
input is information indicating the location of the 
selected category of goods. 

12. A device according to Claim 1, wherein the 
means for receiving information to be stored 
receives information by means of infrared 
transmission of information. 

13. A device according to Claim 12, 
additionally including means for generating 
information to be transmitted to the means for 
receiving information, and infrared light emitting 
diodes for generating infrared signals 



representative of the information to be transmitted 
and located to direct said signals to the means for 
receiving information. 

14. A device according to Claim 1, wherein the 
means for receiving information to be stored 
receives information by means of ultrasonic 
transmission of information. 

15. A device according to Claim 14 , 
additionally including means for generating 
information to be transmitted to the means for 
receiving information , and ultrasonic transducer 
means for generating ultrasonic signals 
representative of the information to be transmitted 
and located to direct said signals to the means for 
receiving information. 

16. A device according to Claim 1, wherein the 
means for receiving information to be stored 
includes a signal receiving coil and wherein the 
means for receiving information to be stored 
receives information induced in the signal receiving 
coil. 

17* A device according to Claim 16, 
additionally including means for generating 
information to be transmitted to the means for 
receiving information, and means for inducing 
information to be transmitted in the signal 
receiving coil of the means for receiving 
inf ormat i on . 

18. A device according to Claim 1, wherein the 
control means selectively providing information 
provides information in response to a trigger signal 
received by said device. 

19 . A device according to Claim 18 , wherein the 
information output means is a display for visually 
providing information, wherein the information 
stored is information providing a plurality of 
separate visual displays, wherein information 



selected at any one time is information to provide 
one of the plurality of visual displays/ and wherein 
the information provided in response to a trigger 
signal provides a visual display as selected by the 
trigger signal, 

20. A device according to Claim 19, wherein the 
visual displays represent advertising for various 
particular products and wherein trigger signals are 
associated with the various particular products and 
are transmitted locally to the device within close 
range of particular of the various products to cause 
display of advertising for such particular product 
when the device is physically near such product. 

21. A device according to Claim 20, wherein the 
trigger signals are infrared signals. 

22. A device according to Claim 1, wherein the 
device is constructed and arranged for attachment to 
the handle of a shopping cart. 

23. A device according to Claim 1, additionally 
including means for receiving anti-theft signals, 
and alarm means for indicating when anti-theft 
signals are not received. 

24. A device according to Claim 23, wherein the 
means for receiving information receives both 
information signals and anti-theft signals. 

25 - A device according to Claim 1, wherein the 
device additionally includes means for receiving 
broadcast signals representing audio information, 
and speaker means for producing audio sound 
responsive to the received broadcast signals. 

26. A shopping cart device for use by a shopper 
during shopping, comprising a shopping cart having 
a handle; information storage means mounted on said 
cart; means operationally associated with said 
storage means for receiving information to be stored 
from an information source so as to periodically 
update information that has been stored, said 



information relating to shopping at a particular 
location; information display means mounted on the 
handle of the shopping cart so as to be easily 
visible to a user of the cart for communicating 
stored information to the user of the cart; and 
means for selectively providing information from the 
information storage means to the information display 
means - 

27. A shopping cart device according to Claim 

26, wherein the information stored in the 
information storage means is representative of 
advertising messages for products sold at the 
particular location, and wherein the control means 
selectively providing information to the information 
display means causes sequential display of such 
advertising messages. 

28. A shopping cart device according to Claim 

27, additionally including shopper input means, 
wherein the information stored includes store 
directory information, and wherein the control means 
causes display of directory inf ormation in response 
to shopper input. 

29. A shopping cart device according to Claim 

28, wherein the information stored includes shopper 
input prompts, and wherein shopper input is provided 
in response to shopper prompts. 

30. A shopping cart device according to Claim 

29, wherein the shopper prompts include the name of 
general categories of goods sold in the particular 
location, wherein the shopper through the shopper 
input means can selectively begin display of the 
prompts, and wherein the shopper through the shopper 
input Beans can select a prompt being displayed, and 
wherein the control means displays the location of 
the goods covered by the selected prompt. 

31. A shopping cart device according to Claim 

30, wherein the control device causes display of any 



advertising message pertaining to a selected prompt 
after displaying the location of the goods covered 
by a selected prompt. 

32. A shopping cart device according to Claim 
26, wherein the information stored in the 
information storage means is representative of 
advertising messages for particular products sold at 
the particular location, wherein the control means 
selectively providing information to the information 
display means is responsive to trigger signals which 
initiate display of an advertising message and 
directs the control means in the selection of the 
particular advertising message to be displayed, and 
wherein trigger signals are transmitted locally in 
the immediate vicinity of particular products to 
trigger display of advertising messages relating to 
the particular products when the shopping cart 
device is physically near the particular products 
advertised . 

33. A shopping cart device according to Claim 

32, wherein the trigger signals are infrared 
signals. 

34. A shopping cart device according to Claim 

33, wherein means for receiving information to be 
stored is adapted to receive infrared signals and 
wherein the means for receiving information to be 
stored receives the trigger signals as well as the 
information to be stored. 

35. A shopping cart device according to Claim 
26, wherein the means for receiving information to 
be stored receives information by means of infrared 
transmission of information. 

36. A shopping cart device according to Claim 
35, additionally including means for generating 
information to be transmitted to the means for 
receiving information, and infrared light emitting 
diodes for generating signals representative of the 
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information to be transmitted and located to direct 
said signals to the means for receiving- information. 

37. A shopping cart device according to Claim 
36 f wherein the light emitting diodes are positioned 
5 above a shopping cart storage area so that 

information to be stored can be transmitted to the 
means for receiving information while the carts are 
stored in the storage area. 




FIG. I 




FIG. 2 



WO 91/14984 



PCI7US90/07128 




SKIPPY 



THE SUPER CHUNK PEANUT BUTTER IS 
ON SALE NOW I 28 OZ IS 30* OFF 



14 




fA~imic HDimmrGiirnm 
m mnnrmnri Rrirpironnri 

m moo m m es m m si 



PEANUT BUTTER 
I2A 



15 



14 




[ 



II 



| p py Su P er 



Peanut Butter is on sale for 30$ Off 
Located on aisle 14-A 



iMaicifMEifni^HrofJifKjEtgp 



10 



15 



FIG. 



14 



13 



28 



21. 



2 



AUDIO 
SIGNAL 



INFORMATION 

OUTPUT 

MEANS 



INFORMATION 




RECEIVING 




MEANS 


r 



CONTROL 
MEANS 



26 



CLOCK 



POWER 
SUPPLY 



SHOPPER 

INPUT 

MEANS 



-22 



n 



INFORMATION 

STORAGE 

MEANS 



OPERATOR 
SWITCH 



27 



•24 



FIG. 6 



WO 91/14984 



PCI7US90/07128 



DATA 
IN PUT O 




<^ POWER 



MICROPROCESSOR 



. 7 



START 



POWER TO 
RECEIVER 
10 MS/2 MIN 




WO 91/14984 , / PCT/US90/07128 





FIG. 10 



WO 91/14984 




PCT/US90/07128 



START 



POWER TO 
RECEIVER 
10 MS/ 2 MIN 




YES 



. NO 


ALARM 




INDICATOR 




ACCEPT 
NEW 

TRANSMISSION 



SHUT 

OFF 

POWER 



FIG. II 



AUDIO 
INPUT 



L 



55 



TRANSMISSION 



^56 



57 



RECEIVER 











FIG. 12 



WO 91/14984 PCI7US90/07128 



Bl 



R4 



CODE 
INFORMATION 
INPUT 



6 





TRANSMISSION 

CONTROL 

MEANS 






► 




LED 2 



FIG. 13 




FIG. 14 



INTERNATIONAL SEARCH REPORT _ 

. International Apo l.calton No PCT/US90/07128 

LASS.F.CAT.ON OF S UB J EC T MATTE* ,., »v« ra , c.„„r,ca„.n , ymp ,„ aeoly , , ncl , c „ e .,„- 



IPC(5): G06F 7/04 B62D 39/00 G08B 13/14 G06F 15/20 G06F 15/22 
US CL. : 340/825.35 280/33.994 340 /571 364/400 364/401 

■I FIELDS SEARCHED 



Classification System 



Minimum Documentation Searched * 



Cla judication Symools 



US 340/825.35, 280/33.994 
340/571, 364/400, 364/401 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in the Fields Searched * 



m -ggg U * I ENTS CONSIDERED TO BE RELEVANT 

Category • 



Y,P 
X,P 



Citation of Document. with indication. whert appropriate, ol the relevant passages i* 



US, A, 4,973,952 (MALEC et al.) 27 November 1990 
See entire document. 



US, A, 4,772,880 (GOLDSTEIN et al.) 20 September 
See entire document. 



* Special categories of cited documents: 

"A" document defining the general state o* the art which is not 
considered to be of particular relevance 

" E ** «arW»r document but published on or after the international 
Tiling date 

W L" document which may throw doubts on priority claim{s) or 
wmcn is cued to establish the publication data of anotner 
citation or other soeciat reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

**r*~ document published prior to the international filing date but 
later than the priority date claimed 



Relevant to Clairr No >* 



1-13,18-22,25- 
37 



14-17,23,24 
23,24 



**T" later document published after the international Tiling date 
or priority date and not in conflict with the aooiication but 
cited to understand me principle or tneory underlying the 
invention 

"X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive steo 

"Y" document of particular relevance: the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"4" document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search * 

25 FEBRUARY 1991 



International Searching Authority ' 

ISA/ US 



Date of Mailing of this International Search Report » 

24APK1391 



SiQAOture ol Autnoare^l Officer « t — ■> 

IS D00N YUE CHOW 



Forni PCT/ISA/210 liicwtd sh««t) (M»v 19861 



